« a^1« t4ft*Jl«*ft ^rtHfPCT TOHwfoW wtfos ^ | ^RT®lPr®T ^Pr*T 

*wMm ^ wjw ’^Ht«13'* ^r ^t ^wt $ wjtw *H w *ttsrc i <4 ^ntw *ho® 

*tfire <rc- <3fa <r^H (Ancestor) W 

^t W^HcHa '«iH»wi ifihRta « <r^H ^ Wt <rat* I 



iflVOBlitlM^ I- 

• tjRrtt^DWJt 4*ea *1tJrei 

• wHii^taW 6ll3f^<* EsMi wi<plSfl $HhH*i^ -HHC* «wrc* *IER I 

• ^Jt=rr«^ ^jwt -*ibi^ i 

• <ft M Mf'&4 ^tJ '*|HtW ^JWJt fHK *|fire i 

• DNA ^JWJt 

• TOlfafl **4J JHIHWU ffcatR4 (DNA)^^WM®*! 

• DNA ctc^tsj 2i<3jtl*3lwr ^JWJt ^C'® *t1<N I 

• <jWJT^uOT«tR^| 

• tfcrt.ifS<p fS^^lwro ^Wt 'S <p*w> *IBre I 

• I^s^tnsj zJI^Rkp Mlw ^tt^JWJt ^wt'o •fRR I 

• fapicifl Pl^teH ^'a^W too® ^ItiR I 

• Stalfv^ Itw *lt<W*l far&Hd *g^ %a^*l *tfiTC I 

• ^iW *!TftJ « f^fa ^05 ItiK I 

• *IWI0W «?tat*i ffriWQ (DNA) c&fr't* S^Rj toc© *IRW I 


^ftflaW 


tr '©Id Ret'Xi d|13Ri<p t<iPi<5j>)Rs'® i fop|£j»JPi v ts«q'®f 5defC*u 2f|?T '®(R^ w i <3 

I ^R etlc^ra C^ISH? <SR$ 3dl^t's < p Riw 3c<jl«r) I '®l<? ^fPRt <R 3)«t ca|W *fR , 

'STtoR %f calW qpMK, <HcBST %f <RW «lfM* etult'o (7fR I <i|«lw '^dl^jpc*! 2fsflf% t*qp|£j ^19 
an^s i crs wfe wr srttR$ *pit “rsj'MP” 

(Heredity) I RSJfatP ^TR<7*t f%? ^IMMf e ‘ 5 tCRR°tt Wf ^HPRijI (Genetics) »fl*W 


: Ttf-^RR ^TtW « 


S*wi»h w i 


’IsHsla olQQi^ JaPl^Sj WS*|31 5HM*i (wMfavjj) : ^TPlPl®R foPl£jR®i) 'olcis ■'i'asH j raif^t's 

?Wtf% <r.«MP« 3»^ (Hereditary material) K TfWTCT I 4*|M ^Plt CfflCTlOTW, f%, (DNA) 

« 'SfR'iR'fl (RNA) I ftu> 'fl , Jc s il •>iHc 4 'qlcilDil ‘Wl a.t.^1 1 

<3tWlC6fR (Chromosome) : SRR %RR ^ OstWHWR l RiBfoillM* ftSfgsefn'StSI 

R^\s iCR?. JjisMsi «p|»)lis«i w 5 1I^'® I Rasl^l Strasburger (blr'K?) 7f%R w>lt»iMI») 'STlR'^lfl <pcsi«i I 
SCetlPsl ^RSlC'SCh (RsflR 4«J ftjfctns ($ ctU CfflCTICTm, P*H5t <MQ « <JRl^RT 

'SfM (tt$ ^IPf) 7^ b. '5C® b'Jaoo '5C® ’tira I liRsfi: OTCTlt^tPI «.<? (RW vso.o 

« o.b, ($UP \.o ^TttaR SCR ^ «TtW (b ■sftta 55 ! = ffift) I CtflWlCBrlPM ^ »lMPM 
a.c.'s I5[«i (ajt ^l(.<m t^Pl^Jj R*i*mi*i <p«i) 'toH'toIPvb <pc.si Pc.ii ajl'sut | cRcalsf ?R, tjc.*is 

a^f®, yRijm (asiwiwR riH® w «n?n aiw i <$ 

®IWIW[W <ivHFis e»)vslwfe (Physical basis of heredity) 'oiNjlRi'® ^31 I 

DNA : MMMlcerlWd 3*fP? l^«lIflMl^MlR'Bl3^ (Deoxyribo Nucleic 

Acid) I 7 fT t nS‘l'S R^iijRPl^J »|pPi51s»«'i> l^tws ^rt^PlPFl?! ’la*! I 'fla’lb ^3T '^•uHls v l(5’j{i < p I 'Ht'o ^115 
x T#r, •Hl^CJilt'Br-HVirDvi) OT (tirffef^, «J?nRiT, « an^RPO « W?F& anw I ^ 

R>iTi> (R 5 iSR53( | DNA ^flft I 'JJtPlR Rasl^l Watson 'Q 

Raal^l Crick buff's ^ft^T ^SPR DNA Double helix Rf H-^Sl < W^IC i lld ^Nt Crl <^. >5 
^RSt3 %lt *IH I *n^d}IC«M C^tjPIl Tj5?K?R I ^Plt- I 

(A) « »|?llR5t (G)- OT t 5 !®^ ^ »H^t5l(5|»l (C) « aH?Hf^ (T)-OT ^Plt | 

^japi (A) 'SRT amnfSfr (T) <aR (A=T) atlw iSRi <£R# 

•^uas (G) ^RT -^l^cillPic.'ia (C) ^ ^itcaf R>«iri5 ^l^mjlc.'at'i ^Islt <(g (G = C) a||(,<p i 
<!$ ^«h 71 % « 'H^QIslI^wd 'src«rr ^c?r rtcrs i ^jsaia. ^ ^csr <*Rsfil 'sroi^ 

«d^^s Rs«^ i£rs s<p^ | ca.Pjc«is atP®fD ©8A° (Angstrom) ?% I^Pf^ iSRa. i£Rsf& ^ 

yfi'is 'src*rr bot^ PiS&o^i^s am^ i ■^'osk’n’SN^f ^ PSf^'aUi^cws (®*l?f catwRtP) vs.sA 0 1 







DNA TO Tjfl» ’iPiRSfsMjt&w ^5 IVlSl's'elt.a (Antiparallel) qvih 
WW I *Ul5lWl TOTO TTO5T, «Hd*lR ’HUP® (Flat) TOR 

RtW TO®iM TOMM TOT I Vfc DNA Vjl 'MteTORCTOTfe 
(TOR to) *Bf TO ^pllsr s <ww1E TOt »lH® <aw. (£rc*wr Iweow Rro N 2 
cmm toMR to i slfawlwe DNA -*rc®t IV? wdRtflcro 

DNA TOfiM® dWa»la TO 'TO* TOt. TO TOR* alV*l CTO® TOW 

PiRERUla MV TOfl <flfT» TORI TOR RWWiGftowi Rt RW3V 
mPicwa ’’PPTOT *l!S® I DNA ^a*i kRcm RJPT rV ^oA° I DNA 
caTOlDTORT TOR VlRH TO*. avMRa «hlaRa» Hf% (Chemical basis 
of heredity) I DNA— ^ ^kaa slfiltJia 1 £af*lc<»Ja sl^® Mlaa* ® aka* MT 16® : H<*h® 

'Slcaa DlfiliVtaRij ashO avi a*&a Hl®lR®l tTOa* wins a’daia Rea MR I 

RNA : RNA TOl al$,talR$t3i»a» ®fV (Ribonucleic Acid) I RfVfM RNA C® <TOfl> 
’iRRSliheURt'ea ^5 MTO I TO® TO wlVRPf© aktal® "iVl, 'aVa <p»iwl» TOt, akuflwi CMM 
(«jRRi , tJaIRi, JifeSlPh « $SalRa) TO® I RNA w|$alc*ia wIihIwIim R# Rmw RNA 
TO«l1 Mftl I 1V(TOTO »l$a1c»ia C¥t® (OT*R- TMV, Tobacco Mosaic Virus) DNA I 

CM TO 3 ® e|§ah DNA TO *lfS® RM ®I?TO RSfsM 1 <aR» focaia TO® RNA I ®*ia CTOS RNA-^ 
®MMfVTO?HpiEM®IW®Bri 

IV (Gene) : #CTO TO ^1J ® R?tiMR iftta i tm aaffl 

to* 1 Ml 2aRa>j Ra"n*l<pl31 ®®c®?r rr 
Hr i to tomr #ro caroiOTltsri 
gtotototo cm 5TO Hr '®immh to ®i c® 

‘CTT®I 3 T (Locus) TOl TO £®l?t 
M‘lcMlt«rl(.M (Homologus chromosome) 

Hr otito oti?tc torr toi rwito® Har^sTOTOfl 

toH £aRt$ja tot toH> RT*W Hr TO® i c®fcRt t®lwl croar toIHwHrHH®®1w toH taR<£j 
TOIctTOTOTOri , TO?reTOtaTOt' 5 PRr toHHr toiH® £mPim>j« Rii"®‘l tot i HHjj *lw«wla 
®? fl*TO* RRt cTO cm, Hr$ avHfaa Htrro l RR>q Hrcro TOTO TO RM I ®cm to^ 3^fV 
#tw®r SIR WN* TO^ TO* I HR^It TOBPt Hto WlWlWlWfl DNA TOjgiSI® TOTO CTO* 'TO 

to mV ® taHroiw tosj toiri *ro* i 

TOlfVt CMa* sm aHata 'Sltaa CT taR^j da*H Mltl ®RM* da*!* ilaR^j ata sR*& taR^j 

TOItMa TOT OT Hr al*il ®1C® Hr TOl TO*. CM Httaa ^aRajjfS TOM TOPTOT TOM TO R ®ca 
H®toTOfTOT TO-b^KM TOM TO ®tIM* TO^ Hr TOT I CTO® CTOH CMCTO ivSsb MlPT MEd^tE 
Rw McwIWIcm toMHst MIto* « aka^cM cm M'jflcaa (factor) TO! ®3Pt a*caRwa otH 'TO “Hr’ 
fCMMHIB® Vtlth.1 (TOT OT1TO CJRTO C® MMMHRiJW TOM* <Ml TO I 

##TO W-ioM 





#NR«R 


M O 


DNA '"iiprl'i (DNA replication): 4^ dR>*ilii 4^fi» DNA CSlW Nl9 
44fl> 7 T§^ DNA 49 41 dttilPl'a 44 I DNA m^-W*l%1 •Nfet® 

‘oi-iplPfra 49 I 4^ DNA ^ aJ^ltSM c®c»t tel 'S||*lHI 

49 441 drift ^ar W *lfl*|3R 5 (Complementary) 4?54 ^Sf 'TOT I 419 
'H'plt ’jal'o*^ *jin 'Q m<p(S <»jjn * 1 * 31 $ ats DNA 'si^sl ^R» 49 I 44*lt dpi' 0 '' 
4lf J 3 jaN* 44t m*p|t •i'g > *i 44^E9 ’IIS's sc.’l 44-lW*fil*T 

d'dli <ic*i l 1 &<N> J ilt*i Watson e Crick 4 4st*m DNA 4dJ%*R d&sls 
d^sh «pts*i I 


*m : 'SM R4$IW9 4!? NWOT lifer OlPl*1 fowl 1&SFT4 4*34 

dn^ws wmj tjRwr tlRwi Pro® a*iwi I 





ISar i4.e s IferRd 


■I'sl'fk'o %444 d<^s 44 * *osr <uaaja ItfWiI Rwh, WIT « dl^l*iH*t iw §94 

f*Rw a5l*i® ^tsrspim « R&m 9J9Rm *iwwif a r 4iw 

4tRlti«-l« ^Riela MHIsT 44 s 4'?9'5 < 1t9 1^444 ct^l 


%494 <$p$3r Re»hlil§<p 44* <im113<p *Nl%w 4 *i1 49 f&494 fa'HtalSiflJx i 44)?t ti^Ph, 
%4R4 dJfSfe. ^Qft 919’® doR® 4fc9 I "fe«£FT«il d?fc ■yiH^ ^sgl3T 9f£9T !N9 dealers tntR4 *T^Tt I 
aJ&a 9jy, fH«, "5*1, a®, «ihl, ^®j|R 4t It^y yiwR tmRm ^n i *il ap® dies I 44914*1*1 R’vsl 
4491E49 Pl«p|« 449 *qj%a NI4 C4E4* aff 1 ^ t«rR*p *iyils 1§494 WI1C4 (Small profile) ^*191 491 49 
j ic’M^»l«rc*is C4w t*wl 9N 41 t«rRa> 1^444 WIN J iltd l 4^ d’dlit's aMw •lyil 

«RI*iRn» dl«hla f&494 419191 NC9 491 *K9 4 n»|R<p %fl4 , 9'-44Wftsr (Small restriction 
enzyme) Rta C4C& ta.lt tali’ ^4*91 4ST I >414 Rtda d’dfi at'ia'cj I wits Pi 1 ^ (Small 
electrophoresis) •H’tlBIlW N dR^&’il^ cor <$ tfe*ipT«q ^Miycdl 'oltia t*l^T 4^TlC5[ 4114 

«I141« niWIhl <MI 45 1 44 4 |i1MjI RtH •H^d}lPI*lC*ll'8r 4WCBr Gllfee 'SUl4it« 4l^C>1lCtld 1%>SR<a caiws 
4W al^S'»l^«i 4 bt 4N-a f^ w ^*N caw 'sicfclMl&sJlN d^ifir® ^*trh oiosa dlRl^wl f¥f?r 4at 
44 4dt,4dd1*R | t*T fflt4 sfl^ *iyila 4lW »it*’ia®l4*i “iyila PH 4 , o(Ri «i 15(5*'® 4ta 4 jmI < mI 44 1 4^ 
d^liltfv f&444 IR’HIa 44144 1 <r$*ilti dPPrlBW R13^il (Polymerase chain reaction) 
4t PlPr a ila (PCR) 4140 1%dd»lt5 'w *iyil ai<R,la <pm R^»i wlta ■wil »i»q at^al 

41^4 441 «MJHJ *®«U4lSl ai%4 Sim 4 ^ *N%C® 1*W ^4^*1 44 1 1TON OlWHSfN ^k*n 8* 4t 
4« OTl®t, 44 4C4T 88 fl>C4 41 44 OT1®1C4 4rf»lWl4 (Autosome) 44t. i <WI®1C4 £44f-®tf4tt4t4 
(Sex chromosome) 4*4 44 1 «ittkwl»i^R HlSls^iln, qjf 4 C44 *64 a«jlR < pl4Rt'® 4t,“W4' t l 449, 
1*1*1 IMUlPT 4W9 t4lWl ^S|4l £4$ I £?W £a4C4lWl4 4N (X) 44?. «4l^ (Y) 4lC9 dRIS'o I 1»W 
R<isti 49i^4i^filmr«ii»HmBri 



## 55 R 




*3kilw* feftRW c<p!c<i Rp W>lWlC®rR$ X O^fcRtWlR XX 1 P 5 ^ CTO ROT 
4R5p X ^*lRp Y C^t^SfN XY I X t£TO Y ^©R RRERR CTSMfflMlWPft ROT ^ 

im, ^c<i Y c^lc^lc'arR X wHcRlcerlwsi ^§RR |R P?J>| CRlt? l ^GRlwtR (5>**qMGR 
RRR R^R RcrIPki P©lw Rtt> ^sRR dPP %*Rt^ ^RJtRI CtflCRlcerlCR* RtER 4R5p R*CR X C^lGRlraR 

rf© r*cr i ^Brtw, *gw ^ ^pfer w ^tt r*cr x ^ *srPiP 

'‘JR 5 ^ ^<pfD <k*i Y c^lc^lc'erR Rf© l P^Rt^ X Rt Y CR c<plc*il ^<pf5 

RlRT P*RbJ[ PP^ Rlcsi l <?c=i wfeRP Rp X ^RRt <^P X 4^P Y wHcRlcerR RPlP RF© 
Rlw i rP X Pgr XX Pgr cr Pl^ ^Igr cr ^gr 4<pP grgr, 'RIR cr PP3[ 4<pP X 4r>P Y 
^JK XY c^lc^ic'srR Pgr ^[Pffas ^Irgr (? T 3,gr 4<pP c^®i I 


RRERR PW pRlRt^lR R5RT (TFlRR '©IOT©ftR <5 1<[lc Q lii>*ii R*RG «1 CRRI RTR RRJT Rt ^jSPFStERR Wi [ RRfR RTWtER 
rIgrr ^Ic^fl c<p 1 c*i 1 ^jwt I RlRR RT RR RRR grxfwM X WR# P*rI^ (P>P <kr | ^r^Pcr* Pft©T 

X ^ Y S'sr Rrgir ^fltRR r>cr I *pRiR*i<plG®i CRR Rrg*!R RNR X <R*iR>lfl P^t’iR 

rc^ Rip's ^cr R>tR ^RR f^ r>gr '©Rrj^ r^1c*ir %95| i grc^ Rgrgr* CR>R®iRta 4RsP P^Jr 
Rtfs 5 ! Rip's RR ^ PFsIr X ^Rt Y c<pHP r^ftorR'sICR Rgr<p rGIgr ^s|r ^*IR P^sr r>gr 
R^R PW I Rp X <rir>|H lt ffi G l Rgr<p Ri>tR >®Kc®i wfe*tP RCR XX, ^ ^RJt I 

Y ^R# Rmw WBW W WWW) x Y (anwfOTR (^rf^R 

ijp X Y I TO Pl^ tpT ^R I ^' 6 s'©W ^SRT ^RJt-'WR 2 PT^ WI ^C*i<P ^i^lcer ^lc<P^ 

Rift <PW I ^IWJ ^)|C<P RRR ^tepTtQ R 5 J <P^C^> ^ I RpG ^ <iR 5 P R^<P twfRTt, (R'eslR^ 
^R?C^> ^JQ Rift Rp <PlSc<P <l^cvs^ ^T RSR^o P^lc^, ^l^lc^ 5 RR I 

PftRR RtRJCR pRRp CR^IIWl RC®ll— 



XX XX XY XY 

G*JCR OTR CRGR CRGR 


■f&R b ^.8 : rrgrr Pw PrIrr 






*r«H C^C®T *Tf WW %t<\ PiCt>fl W ^ I 

? 6 
gt gtgr 

X 

Y 

X 

Y 

X 

XX 

egeg 



XY 

cgjg 

X 





X 





X 






"^ifa '^r^ s fH*T5t 

gsfflg sig® gt ^fHwf 45R ■gg 5 *m\ g*R w c^iegt g® »i(S<p'»i<;s Imc® ateg gt i g® Imc® gigtegg 

C&IC 5 *!^ Jjl^ eS’lCS "9® •>1 r ll'® < Pl5l SlIC'P I <PN* £lg® w*nw M I’ll (.IS C6W ^1^ CSHCSS g® 

5 1*ll^ < WSl 'SP5R «ltwi gfg ^SlT ■pffltsHf *Tt slteg 5 'S'*R <?T ®t1®t ^ gg®( a#PJ S>SOs 

, ”to *Tt I ^ »iset^ll ^HsJ 1#® WlJt I 4<Flfg<F f^lCS# *Tt «IWa ^IstC't »iM « gg®t g® gt®!® eg# 

%T 'S g®]g ?|(g a$g>J <^oa afcg at I gtaiga® 3% io WCT i gHalg g#® ge® Cg^T gig I 

^ gnf iilVilsIg ^ ' 5 T^Pl C®le*tg I 

gi 11 #® gill's CS’ltil es>le*ll &gg CW- gl® eg1e3g ^f^fT ^IS^fo-CjPlcsI'Egft* cggC'l aft at'o&gl 
fgcgcs c&leag sl^tg I’laonJ »is> gcs eg# S'Mis si 1 5.® gc® v llcg I Ssc*is t^fcg c&leag ®l®lws 
g*ttggl«gT G3TT I 

ajiaiegfwgi ge^g e#g® w gsf'fatg *gg 'si^hiR^ 'aigsviietPi® egteag gig i ^ csitcn earfg® 

^ 5 ?n wi eg# w *;MJ®ig ceWi <s$ egfa g^a ag“iglg geg aitgsi sijlalegfggl 
gt'^rtegeag eaggaeie ^ g°‘Hif^® gtf'srfa® wuf i algal gsgt gg wen af®w ^000 l 5 !^ 
gjiaiegftgi cam to ^ sm w ^ g®mw am ^ aia eg# 'gleg i 

catlg® g^egsig ^ggeag catf&g amt fcsft, a-carfg^R 4g«, p- eaif^ftg i anaiegfggt gg earfg® w 
c^teg 4 eatf&egg #*r aeg>g g j tge c t i <pcg wif^® g^egstg ^aatfa® gg i ^ggegg arffleglggT 
eaar gig i i4 ih<pi (a) aitategfggi egia ®ggti gg ggg a- essifg®f®R ?®fgg #g ^af^» gttg 5 f%^gi 
afggfs® gg i 4$ ggegg g%a-^g <4Ptgt, 'ggjaisj, ftg « 'sill^g’lg wtegg gtegf egpf egat gig i 
^‘Uj’Fsteg 1g5t (p) aiMeglggt gg gag p- egllRSPi»i eatf^g ^tffieg gjlg® gg i 4 ggegg ciM 
^-ggigtafg 4=i!<Mg#egg gitgf egPr egat eaege aign 'siil^H , ^le^Ig^H , « <#ig|g#e^g 

gew egargigi 






















‘ < Epra ftTlftlEftf^nT'S <i«il ftft I 3rf^5ft %3ft P's?! <ks ®ljHk' , iPifil(. < p •jplw Cftftf 
331 sirwwmt cw « ftt^sft <?fw #r c3e?i stie^i sui#iic>iftfti 

vi^wsi c*m f%3. 3ii«iic*iftuii %r fttE?ift ^ c«tw sre^i ^ i%2?jt 
sljhlwPisIft calc'll ^3ft*f CftftTft 'ft 'ocg ftTHtEftfftftt PrC'is ftteft 5 fftEftEft ^1W ^cs I 


Wt: 

% «!JHIt»lPUlM ftftftEft 1 5Eftlft <JE^ RtEftft C3Eft t*T3?I ^§T 3E® 3tEft I slJMlWpIftl 'STOT® l 5 !^ 
'BTf.'ilS 3ft 33ft < 1 ?CS^ SWjH.J'ol cfttEftcstEfti 

Wtm-. 

fttfttft'Ro W 3ft 3ft W 3ftR « 1ftf%£ &ftft 31$Eft sftHCftfftftlft l&fwft Cftftl I Cftlfwft Cftft 
^^ft^ftt^ftCft^^^,ftftftft^3fte^wto3ftaftfft1%^^rc85m'^^ft*Rftftftl 3jl3lE>l(ftftl 
CftWft Cft 1^1 Eftft ^o CftEft* «o ft5ft ftftEft ^g3ft 3tEft* I 3^£t ft^3 ft% ^Eft 'aiulij ^pf 3ftl Cftftf 

Cftftl 

3 3% 31'eftT ^»E3T ft^lfftEt #ftEftft 3$ ^ft%E'®t C33T 'ftlft I <toftlW W #ft 

*IMI«. Wf fftf%^ ftftEft 3$ '«3ft'®t°1 'sftfft^o %*l« I 'ftlftlft 'ftEftft 5 %%ft « 31% ftftEftft 'qht'o ^5 ^Eft 
CftE^I Wl^Eftlftft '3l'Sf (PtEft 5 ftSEftft 5 ^IWlft ftlft '3tE3 ^Eft CftE^I 'ftlftlft CftftEftt CftftEftl #ft %T 3lftft'»l 
ftfi>Eft 33ft'8 filEft* ^1E^ I ftSEftfts ^iWlft W ftftEftft ftIT3Wlft #ft 3®flf^ft ^Pt^E® '^llR'olft « filEft? ftfalft 
WEftT Cft 3fftft^ft 'Q 'ftf%EfttWft 3jft5ftT WIEfts t®fft fftft^ft (Organic evolution) ftEft I 

^Iftft ftftffr wtft^ft 3'3®rft ^tEft®f 3^>f'» R«sl% flcftft I t'pRget I^Ruhcn Xtft 31ftft 'ftft’ftlft itr®i ftlEft 
R>R 3$T>. 4^1. R’H (H. M.S. Beagle) WlftlE®tft 4wi 3^f^>Rt tftEftEft 6|<gR 3^3 ftSEftft 33?, 

WftftESf f^ft REftfts ^tm 333 ftSEftft I l^fft WTtftEftft fft^ %3, RSferiJl'* , 

RE^Plftt, ftl3%3, 3f%r « 3TM3lE3m f3^ 31ft 315 W ftEft 3feft3 ftSEftft 3ftlR% 31%ft 

T^\ '3^1^ I 

1>%p\ 'soWI^T (bH^-ibrA58)-^ ^ 

'snwpf w wff^r 

*ilR'© ^tT ^ I 3f^ 2 )^R'i ^Hcspvto <q i c^i®i 'QTH^ 5 PT slt^t-W^PT^^lTt 

mv ^r l^r ^rr ^ssr 

2P^sH I <p f^ iw?br >110=1 i ^=ll^ PiR^JH Wl^ll^OO 

2#-W>1??lTm s S^lc®1>1 'Q Rc^fl 's|R)^vs^JPi C^K I 

)>V<tb ^«T ^l?T The Origin of Species by Means of Natural Selection ~^fE> ^ I 

i^oo >l<q^R Rc«s^ R& ^c.fj I 



9 «t||L*|LJM flto Rtt fctJPl *fll *M|: 

41994V* ftjC*l (Variation) : wlsWn 9T 4«I%7W CT, tfjt Sfl%9t flflllllSl I^CIM a¥ 

999 99 1 <99$ rtflfel 9IU a9$ PtoftWfl s f9M«fl 9E4W irf^J £9lt '*JtW I 9W 

'"iRwN 99ilc»n TOI, Plmw s^ta «ipij *iH1 99*9 1I3II3-* ifi^i 9d> I <9$ TOT Jflw flt9 

ifoj ^i® 99 i ■Rw 9 pp iiwiPifl viim wiiwi wiet, i 



^SalPl?i new 


9lfc x#® pifSv «ntfo alfPaftaw 

Ha 

4 Ulfl *WWfl fl 9 *W « S^ft» Sftffi 41199 W*h wbI, wwifl e rt 9 *K» fl»w 4 W 99 W 
®!f^T sww.1 STRICT ITpRai 91419 Wt9T alt 4k<w 9W* VI«1I a9 W1 <4tP 4PFT 91% 9C11*1 

artft ^*91 *m hS4lcM4i 9hil i^lva avlpjw air o wot c *w 
1%9 Ren aiCTi 9 *iyi ifitewt awn wcvaRj ewr cniHratrTO^^iwR'aia <<tway 
dor aiw i ra9R#w9*P¥a4fl>$Rl4t4CT49t9%9iilR?rt99W9WE9*il9’o.o<4cvs© 
aW *rt® R*l twp 91CT I ^(ll ^9, ’ll^'l ifilllPf Ip 99 9*4W wlfc^Pf P19 ifa C4CT 9? 
HPrt^w*m 3 ri i*m*i 4 | aifl 99 WT 9 )R 9 *w»h intai Ihr iRw 99 i bhiVH R*ii 9 ^Gr ctih ct aw 
CStft 9l R tflw «Rf ffWBf 99 ^lR iR 4IW, 9l9 WBlt 9R 9lR 4599^9 99 »19L»1 Iffo 99® 
4^99*49951 >9 aw I 4 ^Rg« 1 ®f CK9I 111 91 1 SnwrfflPl ClCT 4&t^R ct/iR ctictt afita 
Hit ^Pl aiRflPa'S ’WlC9 44j4« 919® , ^CTHCTftlt a9ffi ilalR 9BW 1931 9tSf TOT OT*I® I 
R"? 9P®9 £959 afcl 0 WT 119 91 1 1|H9*J® C919, lRfl* 4K94, ifiMI ^99 tSJlR 9fRW 

lllRlCT WldJl (Population) Pui’MT’l *k* I 4bHI 491 4l9 e^pfttw PlRl 91 wiD^I R99 9t 9d, 
1(3 £91 PlW 9191CT9 ^199191 %I®I1 9I4WI WWIEljCl flR 1BI9 1 






<51 w a^tta (Struggle for existance) : mS$*i ^tt’R ascaa ca, wc^ af^fE? 21# 
wm^© wta* c#f aRatca am m ot, ca^ cfe atm mi ai% wu a^sjta wttm i m 
4"^ assfla ^©8 atMT, ala**!'!*? g Mwi ca^aca 5 c<i*£j <pcs I 5)t<W fSc^ ataxia aTtatca Rc&a Raa^pt 
t^wlca Rc<u>j: 

b . aft© It a#a 'QrC'iJ MW G aaatacaNT ’ 3 aH I 4R <PC ®1 ^ftoR'S’ malaria a^ 3 # ^bhitelc^ 

«ihW« m i caat ca^ camt %aia3ia ^SK ^?t wr Gal a? ^a, m m g 
a^arta JJ© c^cvb ala I Mca ^ftoR'S ^(<H ’llc^s MW at Ml 7 ! caca 4W ^R> <ra ca ml^Ka 
'©lea* Wa 5 OTlt CW 4a*s^fa c t WUI PRP , 4 V © Wf ^TRT I 

*. af%ft M# #aa ?Wtca 1¥© | 4as$ gfeflfaa ta%^ MWJW*! WIT ^gawtlw 

Mfwrtf^oT Caw, Rvjala-Rvsalta R^at <lH*l-<l 1 * 1 Cfl as£tta mat Rrj ajt MWl%a acaT 

mfc^sawtf^a 5 afto^iftftoi cw ata-ca#, awtafto-wRiR $\©jiR ata^aasasatcam© i 

vs. 21ft© It a# aRxg^i aRc^aa 1 aica a$ta i <1*131, aat, aiw, ^ftt, ^©tRa* aaa, %©, ^icsjaRR, 
TJflft, erWlm)^, ^fw*M 4a# MSmcH %aa mtfaa* HWt a33J© m I aiff^P 
Raa«i a? 5lc<i*i #a^ «^^ii Rii r, 4cM ai^ft©<p ijtfia ’]&^1 <ptf<i# ^R<pi atca 1 

atff^ R 4&1 (Natural selection) : Wo #aa-asatca cat aa a# amiT aF© a*ca atcaa 

atftfaa* *&a a^fwo c^ atm auirerw aR<ift&© aai mt afaa^©a%tm worn afa&a fwt 

I aiiftlG<p atal 4 

^?ic*i<i aR^i^i* ws aiw at ^©tat a^ft© <pvs<^ wi% ^?r *n 1 ^c®i '©ic^ R^po act 1 
aigla^icaa a# ^i^wi>ia ^qttt wjg wsa ^ica ^fwnf^ ^r w am f^o 

^«IC^ I 



MW (Survival of the fittest) : GT G a^f% MT m 

aRcwR ^ica atfwr two w w <wcm, cw tafBc 4 w ^?i 1 4 $ t[aR^ 
artu ^niRvo ^cfi aic<p 1 ^a^aw, aR><^®i ^la*i ^r^atc^ a^if^o ^c?i aa®wc^i w?i 

^ 1 \toi<qS^*i '§la , epicvo 4 ^Rjcaiwc<p a^fwo R(fr Itca 5 atm aan wt wt 
<pc<ic^*i 1 ^c*i<? Sf^ 'Q a# 4 W ta 5 ^ at ^oicaa cact? atm^^rlwR 

^ m 1 ^^Ricvo to atR am c#^, at% waa (Mimicry) mat 

£|ty|fa>$| f&c^ ^|<p|S| R<|N^CM5I 

'atarca a^a a«riR<i ^saam caat ata awrf% aacaa ac« ^iRcii ata 1 ^ataaa Rc^c<i 
^featacaa mt aat ata 1 caat ca^ ca aacaa aica ca awfWta Itc^ ataaa ^aw w caf*t ca Ra^ocaa 
w caPiRa Itca 5 ata^ atca 1 ca atacaa, #aa aata g waf^a allies Raoca ca ao 
caf*t ata atGatoo ama cat M'sriRIt ftca ama 1 4 itca «k.i<p c^si aat aa 1 





i'l'b 


2|*f 

RNA^t? 

vs. 6^1C>llWlN C<$ C§\^ 1%% ^t ^ST ? 

8. «icSk*w #? 

(t. ^jMIC^lRill ^C'© 

b I DNA 'oi^PHh ^'olc^ ^T '*iI*Jc<ij ^f*Tt ^ I 

^R%R «ft[ 

b. $s*iiPfi c^Nftr *itwt^Rr? 

ife. t£F. i£i i*H. tq 

*t. fts? C®TW^ 


4FT. 4 C^s SftW- 

i. *tWt 

ii. <mc<pG 

iii. •ll^cjjlGBM C^T 
Rcc?<i C<PHlb 

i < i * ii 

*t. ii 'Q iii i, ii <3 iii 

ftc&fl 'S 'Q 8 •T*^ 5^s<q fits 







in 


«. S'nHw X ’R’lJf 9S# *ftt9? 

9. 8^ *. 88# 

«t. *vs# 9. **# 

8. S'nHc^ A B CS C9t9 #|wf fMl39 csploikerto 9TC9 I 

9.X XY «f.X XX 

«t.Y XX 9.Y XY 


i . PkpI'o i3<pet«i ^><19 I 919 <p*ij| »wH 9CJIW. I 95 9931# OT*l£9 J9J <Hk1 9C9I W C5# 9*lJlfi!fi 

^®i, aims jR9fe9cat w iwc® 9tc99 i 9 * 9 % 919 9190 149 # 993t 9319 909tt9 <9 919 
9fjt9 1§*I9 ^199 I SJ1S99 •'sHj9*lfa ' 5 Tt t (TC s T C9 'ethos atE9 9 *1.)I 9319 'ett«l|*l Wi Pi<pl'®^ klJil 1 

9 . 

*l. , a(<jPH‘l wc® # 9919 ? 

*1. Pi<plo®s ■'I'aht.'is C9dt 45 5 t t'ojj'sls 91?H 9JWF1 99 I 
9. Pi<i*lo®fl ^9 Jill! I '3H^ll®<p (.•9*1 ? #3399 99 I 

$.. C-*1 1 C^®1 uJPiRHoss ii|<plb ojlwn C99C9 C*1®T C9, *t9C9 (79191 R^lc^is w®il 3.W I C9 

pf«|®T, i£|9^ 3Wtf9 9091 9t^0 RR>s| l9alc°ra 'sil^K, 91, 9*f 1%f) I v ls<i'®tc'® 4 9^*1 <9 C9C9, 993 
9 llsc < ic‘ c f R'alcns c<ios Silf f&ig | 4 ji “ic9 | etho® ol5.c°i 'ski <HI '®k < p #<i'®*i *0 '3ii«o<il'et*i J i‘*1c9 
9ljHlOT9l 

9. (91919 ^1? 

’* 1 . '®ll»(.<ll'er r l 990 ® ^ 9 f| 9 ? 

# C91 W99 OT*tt ai^tjPI# Iw^vskl 9l9 e t 931931 99 I 

9. S>^l v lt9s a99 ’ifeit-m ai%9 9# #®t9 •'ifeo't csj© C909t 99 'sw # 9l>t9 few 99 i 


#9fet9 :>>9-io9 



